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1
SOURCE NODE AND ROUTER IN CONTENT
CENTRIC NETWORK, AND
COMMUNICATION METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims the benefit under 35 U.S.C. §119
(a) of Korean Patent Application No. 10-2011-0075716,
filed on Jul. 29, 2011, in the Korean Intellectual Property
Office, the entire disclosure of which is incorporated herein
by reference for all purposes.

BACKGROUND

1. Field

The following description relates to a content source node
and a content router in a content centric network (CCN), and
a communication method thereof.

2. Description of Related Art

A content centric network (CCN) typically includes a
transmission structure that is divided into an interest and
data. A user may transmit a control packet in the CCN. The
control packet may be an interest packet that has a content
name desired by the user as a destination, that is, content that
a user is interested in retrieving. A network device that has
a CCN engine, may receive the interest packet and may
search a routing table that has content names as identifiers,
and may verify an existence of a routing list matching the
content name included in the interest packet. A node that has
the requested content stored therein may be referred to as a
content source node.

In constructing a routing table for setting a route using a
content name, several issues may occur when a content
source node moves. For example, if a content source node
moves in the CCN, prefix information based on a content
name may be hindered from being aggregated. Thus, a
number of routing tables or an amount of routing informa-
tion may increase in a network. Further, updating of routing
information may frequently occur, which may degrade an
overall network performance.

SUMMARY

In one general aspect, there is provided a communication
method of a mobile source node, the communication method
including determining whether the mobile source node
moves from a first domain including a first content router to
a second domain including a second content router, wherein
the first and second domains are in a content centric network
(CCN) that performs routing and/or delivery based on a
content name, and transmitting a prefix registration message
indicating that the mobile source node moves, to the first
content router, via the second content router, based on
whether the mobile source node moves.

The determining may comprise determining whether the
mobile source node moves to the second domain based on
whether information about an underlying layer of the mobile
source node is changed.

The prefix registration message may comprise at least one
of prefix information including a name of the mobile source
node and signature information that identifies that the prefix
registration message is transmitted by the mobile source
node.

In another aspect, there is provided a communication
method of a first content router, the communication method
including determining whether a prefix registration message
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is received, the prefix registration message indicating a
mobile source node having content moves from a first
domain including the first content router to a second domain
including a second content router, wherein the first and
second domains are in a content centric network (CCN) that
performs routing and/or delivery based on a content name,
and partially updating routing information of the mobile
source node based on whether the prefix registration mes-
sage is received.

The routing information of the mobile source node may
not be updated in at least one intermediate router located at
aposition other than a route between the first domain and the
second domain.

The partially updating may comprise determining
whether a domain of the mobile source node matches a
domain of the first content router based on the prefix
registration message.

The determining may comprise determining whether a
domain of the mobile source node matches a domain of the
first content router based on prefix information included in
the prefix registration message.

The communication method may further comprise deter-
mining whether the prefix registration message is received
from the mobile source node based on signature information
that is included in the prefix registration message.

The communication method may further comprise trans-
mitting a response message reporting that the update is
successful to at least one intermediate router located on a
route between the first domain and the second domain, based
on whether a domain of the mobile source node matches a
domain of the first content router.

The at least one intermediate router may include the
second content router, and the at least one intermediate
router may partially update routing information of the
mobile source node, in response to receiving the response
message.

The at least one intermediate router may partially update
routing information of the mobile source node by generating
an individual forwarding information base (FIB) entry in
relation to the mobile source node.

The first content router may include an FIB used for
forwarding a control packet in the CCN, and the commu-
nication method may further comprise forwarding the prefix
registration message to another content router in another hop
using the FIB, in response to a domain of the mobile source
node failing to match a domain of the first content router.

The communication method may further comprise receiv-
ing a new prefix registration message via a third content
router, in response to the mobile source node moving from
the second domain to a third domain including the third
content router.

The communication method may further comprise trans-
mitting, to the at least one intermediate router, a revocation
message for revoking the individual FIB entry generated by
the at least one intermediate router in relation to the mobile
source node, in response to the mobile source node moving
from the second domain to a third domain including a third
content router.

The revocation message may comprise at least one of
prefix information of the mobile source node and signature
information that identifies that the revocation message is
transmitted from the first content router.

In another aspect, there is provided a computer-readable
storage medium having stored therein program instructions
to cause a processor to execute a communication method of
a mobile source node, the communication method including
determining whether the mobile source node moves from a
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first domain including a first content router to a second
domain including a second content router, wherein the first
and second domains are in a content centric network (CCN)
that performs routing and/or delivery based on a content
name, and transmitting a prefix registration message indi-
cating that the mobile source node moves, to the first content
router, via the second content router, based on whether the
mobile source node moves.

In another aspect, there is provided a mobile source node,
including a determining unit configured to determine
whether the mobile source node moves from a first domain
including a first content router to a second domain including
a second content router, wherein the first and second
domains are in a content centric network (CCN) that per-
forms routing and/or delivery based on a content name, and
a transmitter configured to transmit a prefix registration
message indicating the mobile source node moves, to the
first content router, via the second content router, based on
whether the mobile source node moves.

The prefix registration message may comprise at least one
of prefix information including a name of the mobile source
node and signature information that identifies that the prefix
registration message is transmitted by the mobile source
node.

In another aspect, there is provided a content router,
including a determining unit to determine whether a prefix
registration message is received, the prefix registration mes-
sage indicating a mobile source node moves from a first
domain including the content router to a second domain
including a second content router, wherein the first and
second domains are in a content centric network (CCN) that
performs routing and/or delivery based on a content name,
and an updating unit configured to partially update routing
information of the mobile source node based on whether the
prefix registration message is received.

The routing information of the mobile source node may
not be updated in at least one intermediate router located at
aposition other than a route between the first domain and the
second domain.

In another aspect, there is provided a content router in a
content centric network (CCN) including a plurality of
domains that performs routing and/or delivery based on
content name, the content router including a receiver con-
figured to receive a prefix registration message from a
mobile source node indicating that the mobile source node
has moved from a previous domain in the CCN including a
previous content router to a current domain in the CCN
including the content router, and a transmitter configured to
transmit the prefix registration message to the pervious
content router.

The receiver may be further configured to receive a
registration response message from the previous content
router indicating a successful partial update of the source
node’s routing information, and the transmitter may be
further configured to transmit the registration response to the
source node.

The content router may further comprise an update unit
configured to partially update routing information of the
source node, in response to receiving the response message
from the previous content router.

Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart illustrating an example of a com-
munication method of a mobile source node in a content
centric network (CCN).
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FIG. 2 is a flowchart illustrating an example of a com-
munication method of a first content router in a CCN.

FIG. 3 is a flowchart illustrating an example a commu-
nication method of at least one intermediate router in a CCN.

FIG. 4 is a diagram illustrating an example of a scheme
for transmitting a prefix registration message.

FIG. 5 is a diagram illustrating an example of a scheme
for transmitting an interest packet from a content requester
to a mobile node having content.

FIG. 6 is a diagram illustrating an example of a commu-
nication method in which a mobile source node moving to
a second domain moves to a third domain in a CCN.

FIG. 7 is a diagram illustrating an example of a change of
routing information that occurs when a mobile source node
moving to a second domain moves to a third domain in a
CCN.

FIG. 8 is a diagram illustrating an example of a mobile
source node in a CCN.

FIG. 9 is a diagram illustrating an example of a first
content router in a CCN.

FIG. 10 is a diagram illustrating an example of a second
content router in a CCN.

Throughout the drawings and the detailed description,
unless otherwise described, the same drawing reference
numerals will be understood to refer to the same elements,
features, and structures. The relative size and depiction of
these elements may be exaggerated for clarity, illustration,
and convenience.

DETAILED DESCRIPTION

The following detailed description is provided to assist
the reader in gaining a comprehensive understanding of the
methods, apparatuses, and/or systems described herein.
Accordingly, various changes, modifications, and equiva-
lents of the methods, apparatuses, and/or systems described
herein will be suggested to those of ordinary skill in the art.
Also, description of well-known functions and constructions
may be omitted for increased clarity and conciseness.

FIG. 1 illustrates an example of a communication method
of'a mobile source node in a content centric network (CCN).
Hereinafter, it is assumed that various devices, for example,
a mobile source node, a content router, and the like, in the
CCN have an inherent name prefix. In various examples, a
mobile source node is a node that has content requested by
a content request node. For example, a node may be a
terminal such as a mobile phone, a server, a router, a
computer, a tablet, an appliance, and the like

Referring to FIG. 1, in 101, the mobile source node
determines whether the mobile source node moves from a
first domain in a CCN including a first content router to a
second domain in the CCN including a second content
router. In this example, a movement from the first domain to
the second domain may include a physical movement from
a spot “a” to a spot “b” and a movement from a first virtual
group (or first domain) to a second virtual group (or second
domain) in a virtual space or in an Internet domain.

The CCN may perform routing or delivery based on a
content name. Thus, it may be difficult to determine whether
a node moves using an actual address such as an Internet
protocol (IP) address, and the like in the CCN. Therefore, as
described herein the mobile source node may determine
whether the mobile source node moves from the first domain
to the second domain based on whether information about an
underlying layer of the CCN has changed.

For example, underlying information may include a
change of an IP address in a wireless local area network
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(WLAN) or other network, a change of a wireless fidelity
(Wi-Fi) address, that is, a change of a point of attachment
(POA), a magnitude of a signal of a physical link, a router
advertisement of a layer three, and the like.

In response to determining that the mobile source node
moves in 101, the mobile source node transmits a prefix
registration message indicating that the mobile source node
moves, to the first content router, via the second content
router, in 103.

For example, the prefix registration message may include
at least one of prefix information and signature information.
The prefix information may include a name of the mobile
source node. The name of the mobile source node may
include a content name. The signature information may
identify that the prefix registration message is transmitted by
the mobile source node. For example, the prefix registration
message may include prefix information about the domain
that the mobile source node is currently located at.

A content router receiving the prefix registration message
may determine whether to update routing information of the
mobile source node based on information included in the
received prefix registration message.

In response to determining that the mobile source node
does not move from the first domain to the second domain
in 101, the mobile source node may monitor whether the
mobile source node moves based on whether the information
about an underlying layer is changed. For example, the
mobile source node may continuously or periodically moni-
tor.

FIG. 2 illustrates an example of a communication method
of a first content router in a CCN. In this example, the first
content router refers to a content router included in an
original domain in which a mobile source node is originally
located. A second router refers to a content router included
in a second domain to which the mobile source node moves
to.

Referring to FIG. 2, in 201, the first content router
determines whether a prefix registration message indicating
that a mobile source node moves from the first domain
including the first content router to the second domain
including the second content router, is received.

In 203, the first content router determines whether a
domain of the mobile source node matches a domain of the
first content router based on the prefix registration message.
For example, the first content router may determine whether
the domain of the mobile source node matches the domain
of the first content router based on prefix information that is
included in the prefix registration message.

In response to the domain of the mobile source node
matching the domain of the first content router in 203, the
first content router determines whether the prefix registration
message is received from the mobile source node, in 205.
For example, signature information included in the prefix
registration message may identify that the prefix registration
message was transmitted by the mobile source node. In this
example, if the prefix registration message is confirmed,
through the signature information, to be transmitted from a
node registered in a routing table of the first content router,
the first content router may transmit a response message as
will be described in 211.

In response to the domain of the mobile source node not
matching the domain of the first content router in 203, the
first content router may forward the prefix registration
message to another content router in a subsequent hop, using
an existing forwarding information base (FIB), and then
terminate an operation. In this example, the FIB may cor-
respond to information used for forwarding a control packet

10

15

20

25

30

35

40

45

50

55

60

6

in the CCN, and each of content routers in the CCN may
include, for example, the FIB, a content cache, and a
pending interest table (PIT).

In 209, the first content router partially updates routing
information of the mobile source node based on whether the
prefix registration message is received. For example, the first
content router may partially update routing information for
transmitting, to a new position of the mobile source node, an
interest packet delivered from a predetermined content
requester.

An example of partially updating routing information of
the mobile source node is described below.

Due to movements between nodes included in the CCN,
and the like, a time period for accessing and identifying
content included in the mobile source node may increase.
Thus, information about a name prefix in the FIB may be
promptly updated in an overall network.

However, if a name prefix entry is managed for each
mobile source node in the FIB for each content source node,
the number of FIB entries may increase due to a movement
of the content source node. The increase in routing entries
may cause an increase in a time period for delivering a
packet and complexity in managing routing information.

Thus, according to various examples herein, by addition-
ally constructing partial routing information for the corre-
sponding mobile source node rather than updating a routing
list in an overall network, an amount of routing information
to be updated may be reduced while maintaining reachabil-
ity for the mobile source node.

According to various examples herein, content routers
that are on a route between an original domain of the mobile
source node and a domain in which the mobile source node
is currently located may add (or extend) routing information
of'the corresponding mobile source node. One or more of the
content routers on a passing route, rather than all content
routers included in the CCN, may extend a route by gener-
ating an individual FIB entry for the mobile source node,
which may be expressed by a “partial update.”

In 211, the first content router transmits a response
message indicating that the update is successful to at least
one intermediate router, based on whether a domain of the
mobile source node matches a domain of the first content
router. For example, the at least one intermediate router may
be a content router that is located on a route between the first
domain and the second domain, and may include the second
content router.

In this example, the at least one intermediate router
receiving the response message may partially update the
routing information of the mobile source node, in response
to receiving the response message. For example, the at least
one intermediate router may partially update the routing
information of the mobile source node by generating an
individual FIB entry for the mobile source node. An example
of the individual FIB entry is a flag entry, and the like,
indicating validity of routing information.

Thereafter, the mobile source node may transmit a new
prefix registration message to a first content router, via a
third content router, in response to the mobile source node
moving from the second domain to a third domain including
the third content router.

In 213, the first content router determines whether the new
prefix registration message is received.

If it is determined that the new prefix registration message
is received in 213, the first content router partially updates
new routing information of the mobile source node based on
the new prefix registration message, in 215.
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Thereafter, in 217, the first content router transmits a
revocation message to the at least one intermediate router. In
this example, the revocation message may be used to revoke
the individual FIB entry generated by the at least one
intermediate router in relation to the mobile source node.
Here, “revoke” may refer to “delete.”

The revocation message may include at least one of prefix
information of the mobile source node and signature infor-
mation that identifies that the revocation message is trans-
mitted from the first content router. The revocation message
may be for revoking the individual FIB entry generated by
the second content router for the mobile source node, in
response to the mobile source node moving from the second
domain moves to the third domain.

According to various aspects herein, if an extended route
is not used for the mobile source node, routing information
for the extended route may be deleted, thereby preventing
routing information in a network from increasing and an
overall network performance from decreasing.

Referring again to FIG. 2, if it is determined that the new
prefix registration message is not received in 213, the first
content router may terminate an operation. Further, when it
is determined that the new prefix registration message is not
received in 213, the first content router may monitor whether
the new prefix registration message is received. For
example, the first content router may periodically or con-
tinuously monitor whether the new prefix registration mes-
sage is received.

In this example, the routing information of the mobile
source node may not be updated in at least one intermediate
router located at a position other than a route between the
first domain and the second domain. Accordingly, it is
possible to reduce frequent updating of routing information
due to a movement of a mobile source node and the
corresponding control packet overhead in a network, thereby
reducing a rate of using an overall network resource.

FIG. 3 illustrates an example of a communication method
of at least one intermediate router in a CCN.

If a mobile source node moves from a first domain in
which the mobile source node is originally located to a
second domain, a second content router included in the
second domain may correspond to an intermediate router.
When no content router other than the second content router
is included between the first domain and the second domain,
an intermediate router may be the second content router.

Referring to FIG. 3, if the mobile source node moves from
the first domain to the second domain in the CCN, the at
least one intermediate router determines whether a response
message is received from a first content router in 301. In this
example, the response message may correspond to a data
packet.

If the response message is determined to be received in
301, the at least one intermediate router may partially update
routing information of the mobile source node in response to
receiving the response message. In the example of FIG. 3, in
303, the at least one intermediate router generates an indi-
vidual FIB entry for the mobile source node. If the response
message is determined not to be received in 301, the at least
one intermediate router may monitor whether the corre-
sponding response message is received, or may terminate an
operation.

If the mobile source node moves from the second domain
to a third domain including a third content router, the first
content router may transmit a revocation message to the at
least one intermediate router. In this example, in 305, the at
least one intermediate router determines whether the revo-
cation message is received from the first content router.
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For example, the revocation message may be a message
for revoking the individual FIB entry generated by the at
least one intermediate router in relation to the mobile source
node. The revocation message may correspond to an interest
packet. The revocation message may include at least one of
prefix information of the mobile source node and signature
information that identifies whether the revocation message is
transmitted from the first content router.

The at least one intermediate router may verify an object,
that is, a node of the routing information that is to be
revoked, based on the prefix information of the mobile
source node. The at least one intermediate router may verity,
through the signature information, that the revocation mes-
sage is received from a suitable content router having a
management right for the mobile source node.

In response to the revocation message not being received
in 305, the at least one intermediate router may monitor
whether the corresponding revocation message is received,
or may terminate an operation.

In response to the revocation message being received in
305, in 307 the at least one intermediate router may revoke,
that is, delete the individual FIB entry for the mobile source
node generated in 303.

FIG. 4 illustrates an example of a scheme of transmitting
a prefix registration message.

Referring to FIG. 4, M 401 denotes a content requester,
and RO 403 denotes a content router managing the content
requester. R1 405 denotes a content router, that is, a first
content router included in a first domain in which a mobile
source node is located. R2 407 denotes a second router
included in a second domain, to which the mobile source
node moves from the first domain. M 409 denotes a mobile
source node having content requested by the content
requester.

In this example, M 409 moves from the first domain
including R1 405 to the second domain including R2 407,
and routing update information of M 409 is not delivered to
an entire network. In this example, M 409 may not receive
an interest packet transmitted by M 401, and thus, a service
disruption latency may increase. Interest packets retransmit-
ted due to a delay in a PIT may increase, which may cause
an issue of degrading a performance of the entire network.

Thus, according to various aspects, by suppressing an
increasing amount of routing information and reducing a
time period for updating routing information in a CCN, an
effective route may be formed in an environment having a
mobile source node that moves frequently.

In this example, M 409 moving from the first domain to
the second domain may determine whether M 409 moves
based on whether information about an underlying layer is
changed. In this example, M 409 recognizing M 409 moved
from the first domain to the second domain may remotely
transmit a prefix registration message to R1 405, indicated
by an arrow (1). In this instance, the prefix registration
message may be transmitted to R1 405 via R2 407. The
prefix registration message may correspond to an interest
packet.

R1 405 receiving the prefix registration message may
partially update routing information of M 409 based on
prefix information included in the prefix registration mes-
sage. Thereafter, R1 405 transmits, to M 409, a response
message reporting an update according to the prefix regis-
tration message is successful, indicated by an arrow (2). For
example, the response message may correspond to a data
packet, and may be transmitted to M 409 via R2 407.

R2 407 receiving the response message may partially
update the routing information of M 409, in response to
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receiving the response message. If the routing information
of M 409 is updated, R1 405 may transmit, to M 409, an
interest packet related to content requested by M 401. An
example of this is described with reference to FIG. 5.

FIG. 5 illustrates an example of a scheme of transmitting
an interest packet from a content requester to a mobile node
having content.

Referring to FIG. 5, M 501 denotes a content requester,
and RO 503 denotes a content router managing the content
requester, that is, M 501. R1 505 denotes a first content
router included in a first domain in which a mobile source
node is located. R2 507 denotes a second content router
included in a second domain to which the mobile source
node moves from the first domain. M 509 denotes a mobile
source node having content requested by the content
requester.

If M 501 requests content, for example, “/M/aaa.mov/
v_3/s16” included in or stored in M 509, M 501 may
transmit, to a CCN via R0 503, an interest packet requesting
the corresponding content, indicated by an arrow @ The
interest packet may include a name, for example, “/M/
aaa.mov/v_3/s16” of content requested by M 501.

R1 505 receiving the interest packet may deliver the
corresponding interest packet to M 509 via R2 507, indi-
cated by an arrow (1). Here, the arrow @ indicates a
movement of the interest packet. In this example, because
R1 505 verifies that a new location of the mobile source
node corresponds to the second domain using the prefix
registration message of FIG. 4, R1 505 may forward the
interest packet to R2 507 included in the corresponding
domain.

M 509 receiving the interest packet may search a memory
of M 509, and then may transmit the corresponding content
using an interface via which the interest packet is received,
in response to the corresponding content being included in
the memory, indicated by an arrow (1).

R2 507 receiving content from M 509 may transmit the
corresponding content to RO 503 using a route through
which the interest packet is transmitted, indicated by an
arrow @ RO 503 may deliver the corresponding content to
M 501, indicated by an arrow (2). For example, content
delivered to M 501 may correspond to a data packet, and
may include “/M/aaa.mov/v_3/s16” as the interest packet
does. Here, @ indicates a movement of the data packet.

As described herein, in response to M 509 receiving the
interest packet having the corresponding content (or file), M
509 may deliver the data packet using a reverse route
through which the interest packet is received. The content
(or a file) may be stored by being segmented so as to be
suitable for a transmission unit, and each interest packet may
be transmitted in a type of a predetermined segment of
desired content with an enclosed segment number.

If the corresponding content is not included in the local
cache of M 509 receiving the interest packet, M 509 may
store, in a pending interest table (PIT), information about an
interface via which the interest packet is received to subse-
quently transmit a data packet and information for indicating
the corresponding interest packet is exchanged. Thereafter,
an outgoing interface may be determined using information
in a forwarding information base (FIB) while transmitting
the interest packet. This operation may be performed repeat-
edly until the interest packet is delivered to a node having
the corresponding content.

FIG. 6 illustrates an example of a communication method
in which a mobile source node moving to a second domain
moves to a third domain in a CCN.
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Referring to FIG. 6, M 601 denotes a content requester,
and RO 603 denotes a content router managing the content
requester, that is, M 601. R1 605 denotes a first content
router included in a first domain in which a mobile source
node is located. R2 607 denotes a second content router
included in a second domain to which the mobile source
node moves from the first domain. R3 609 denotes a third
content router included in a third domain to which the
mobile source node moves from the second domain. M 611
denotes a mobile source node having content requested by
the content requester.

If M 611 moves from the second domain to the third
domain, M 611 may remotely transmit a prefix registration
message to the R1 605, indicated by an arrow (1). In this
example, the prefix registration message may be transmitted
to R1 605 via R3 609.

R1 605 receiving the prefix registration message may
partially update routing information of M 611 based on
prefix information included in the prefix registration mes-
sage. Thereafter, R1 605 may transmit a response message
to M 611, reporting an update according to the prefix
registration message being successful, which is indicated by
an arrow (2). In this example, the response message may be
transmitted to M 611 via R3 609.

As described herein, upon completion of updating routing
information of the third domain to which M 611 moves, R1
605 may transmit a revocation message to R2 607 corre-
sponding to a router included in the second domain in which
the M 611 is located, indicated by an arrow @

The revocation message, corresponding to an interest
packet, refers to a message requesting a revocation, that is,
a deletion of an individual FIB entry generated by M 611, in
relation with M 611.

R2 607 may transmit, to R1 605, a response message
reporting that the revocation message is successfully trans-
mitted, indicated by an arrow (4). The response message
may correspond to a data packet.

FIG. 7 illustrates an example of a change of routing
information that occurs when a mobile source node moving
to a second domain moves to a third domain in a CCN.

Referring to FIG. 7, CR1 701 denotes a content router
included in a first domain, CR4 703 denotes a content router
included in a second domain, and CR6 705 denotes a content
router included in a third domain of the mobile source node.
In this example, the mobile source node is capable of
moving between the first domain, the second domain, and
the third domain.

CS 707 denotes a mobile source node having content. In
this example, CR2, CR3, and CR5 denote intermediate
routers located at a position other than a position on a route
between domains, that is, the first, second, and third domains
to which the CS 707 moves. In this example, f1, {2, f3, and
f4 denote faces, that is, interfaces through which an interest
packet is received.

In response to CS 707 moving from the second domain to
the third domain, CS 707 may deliver, to CR1 701, a prefix
registration message reporting that CS 707 moves to the
third domain using a route 710 that passes through CR6 705
and CR4 703.

In response to the prefix registration message, CR1 701
may deliver a response message to CS 707 using a route 730
that passes through CR4 703 and CR6 705 starting from
CR1 701. In this example, CR4 703 and CR6 705 located on
the route 730 may receive the corresponding response
message.

CR4 703 receiving the response message may construct
an FIB as Table 1 shown below.



US 9,456,052 B2

TABLE 1
Outgoing
Prefix Face Lifetime Flag
CS f1 valid
CS 3 tentative

In Table 1, a name of content included in CS 707
corresponds to CS, and prefix information of the FIB may
correspond to CS.

Information about a face through which the prefix regis-
tration message is received may be recorded in an outgoing
face so as to subsequently deliver received packets to a
current position of the mobile source node. The correspond-
ing outgoing face may be used when the response message
is received.

In this example, a flag may correspond to an example of
an individual FIB entry generated for CS 707 by CR4 703.
Thus, CR2, CR3, and CRS corresponding to intermediate
routers located on a position other than a position among the
first, second, and third domains to which the CS 707 moves,
may not include the flag in the FIB.

After transmitting the response message, CR1 701 may
transmit a revocation message to CR4 703 using a route 750.
In this example, the CR4 703 receiving the revocation
message may change the FIB as shown in Table 2.

TABLE 2
Outgoing
Prefix Face Lifetime Flag
CS f1 stale
CS 3 valid

FIG. 8 illustrates an example of a mobile source node in
a CCN. The CCN may perform routing and/or delivery
based on a content name.

Referring to FIG. 8, mobile source node 800 includes a
determining unit 810 and a transmitter 830.

The determining unit 810 may determine whether the
mobile source node having content moves from a first
domain including a first content router to a second domain
including a second content router.

The transmitter 830 may transmit a prefix registration
message indicating the mobile source node moves to the first
content router via the second content router based on
whether the mobile source node moves.

For example, the prefix registration message may include
prefix information and/or signature information. The prefix
information may include a name of content included in the
mobile source node. The signature information may be used
to identify that the prefix registration message is transmitted
by the mobile source node.

FIG. 9 illustrates an example of a first content router in a
CCN.

Referring to FIG. 9, first content router 900 includes a
determining unit 910 and an updating unit 930.

The determining unit 910 may determine whether a prefix
registration message is received. The prefix registration
message may indicate a mobile source node having content
moves from a first domain including the first content router
to a second domain including a second content router.

The updating unit 930 may partially update routing infor-
mation of the mobile source node based on whether the
prefix registration message is received.
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For example, the routing information of the mobile source
node may not be updated in at least one intermediate router
located at a position other than a route between the first
domain and the second domain.

FIG. 10 illustrates an example of a second content router.

Referring to FIG. 10, second content router 1000 includes
a receiver 1010, an updating unit 1020, and a transmitter
1030.

For example, a source node may move from a first domain
including a first content router to the second domain includ-
ing the second content router 1000. For example, the source
node may determine that the source node has changed
domains based on whether information about an underlying
layer is changed. In this example, the source node may
remotely transmit a prefix registration message to first
content router via the second content router 1000. For
example, the source node may transmit a prefix registration
message to the receiver 1010 of the second content router
1000. The prefix registration message may correspond to an
interest packet. The transmitter 1030 of the second content
router 1000 may transmit the prefix registration message to
the first content router.

The first content router receiving the prefix registration
message may partially update routing information of the
source node based on prefix information included in the
prefix registration message. Thereafter, the first content
router may transmit a response message reporting an update
according to the prefix registration message is successful, to
the source node via the second content router 1000. For
example, the response message may be transmitted to the
receiver 1010 of the second content router 1000.

In this example, the update unit 1020 of the second
content router 1000 may partially update the routing infor-
mation of the source node, in response to receiving the
response message from the first content router. The routing
information may be stored in a storage unit (not shown) in
the second content router 1000. The transmitter 1030 of the
second content router 1000 may transmit the response
message to the source node.

According to various aspects, it is possible to resolve a
poor aggregation issue of routing information, and it is
possible to reduce updating of routing information due to a
movement of a mobile source node and the corresponding
overhead, thereby reducing a rate of use of an overall
network resource by adding routing information. That is,
instead of fully updating the routing information, the routing
information of the corresponding mobile source node may
be partially updated for content routers on a route through
which the mobile source node moves.

According to various aspects, it is possible to prevent
routing information in a network from increasing, thereby
preventing an overall network performance from decreasing
by revoking routing information of an extended route gen-
erated by a previous movement, in response to a mobile
source node moving to another domain.

Program instructions to perform a method described
herein, or one or more operations thereof, may be recorded,
stored, or fixed in one or more computer-readable storage
media. The program instructions may be implemented by a
computer. For example, the computer may cause a processor
to execute the program instructions. The media may include,
alone or in combination with the program instructions, data
files, data structures, and the like. Examples of computer-
readable storage media include magnetic media, such as
hard disks, floppy disks, and magnetic tape; optical media
such as CD ROM disks and DVDs; magneto-optical media,
such as optical disks; and hardware devices that are specially
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configured to store and perform program instructions, such
as read-only memory (ROM), random access memory
(RAM), flash memory, and the like. Examples of program to
instructions include machine code, such as produced by a
compiler, and files containing higher level code that may be
executed by the computer using an interpreter. The program
instructions, that is, software, may be distributed over net-
work coupled computer systems so that the software is
stored and executed in a distributed fashion. For example,
the software and data may be stored by one or more
computer readable storage mediums. Also, functional pro-
grams, codes, and code segments for accomplishing the
example embodiments disclosed herein can be easily con-
strued by programmers skilled in the art to which the
embodiments pertain based on and using the flow diagrams
and block diagrams of the figures and their corresponding
descriptions as provided herein. Also, the described unit to
perform an operation or a method may be hardware, soft-
ware, or some combination of hardware and software. For
example, the unit may be a software package running on a
computer or the computer on which that software is running.

As a non-exhaustive illustration only, a terminal/device/
unit described herein may refer to mobile devices such as a
cellular phone, a personal digital assistant (PDA), a digital
camera, a portable game console, and an MP3 player, a
portable/personal multimedia player (PMP), a handheld
e-book, a portable lab-top PC, a global positioning system
(GPS) navigation, a tablet, a sensor, and devices such as a
desktop PC, a high definition television (HDTV), an optical
disc player, a setup box, a home appliance, and the like that
are capable of wireless communication or network commu-
nication consistent with that which is disclosed herein.

A computing system or a computer may include a micro-
processor that is electrically connected with a bus, a user
interface, and a memory controller. It may further include a
flash memory device. The flash memory device may store
N-bit data via the memory controller. The N-bit data is
processed or will be processed by the microprocessor and N
may be 1 or an integer greater than 1. Where the computing
system or computer is a mobile apparatus, a battery may be
additionally provided to supply operation voltage of the
computing system or computer. It will be apparent to those
of ordinary skill in the art that the computing system or
computer may further include an application chipset, a
camera image processor (CIS), a mobile Dynamic Random
Access Memory (DRAM), and the like. The memory con-
troller and the flash memory device may constitute a solid
state drive/disk (SSD) that uses a non-volatile memory to
store data.

A number of examples have been described above. Nev-
ertheless, it should be understood that various modifications
may be made. For example, suitable results may be achieved
if the described techniques are performed in a different order
and/or if components in a described system, architecture,
device, or circuit are combined in a different manner and/or
replaced or supplemented by other components or their
equivalents. Accordingly, other implementations are within
the scope of the following claims.

What is claimed is:

1. A communication method of a mobile source node, the
communication method comprising:

determining whether the mobile source node moves from

a first domain including a first content router to a
second domain including a second content router,
wherein the first and second domains are in a content
centric network (CCN) that performs routing and/or
delivery based on a content name; and
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transmitting a prefix registration message indicating that
the mobile source node moves, to the first content
router, via the second content router, based on whether
the mobile source node moves, wherein

a response message reporting that an update is successful

is transmitted from the first content router to at least one
intermediate router located on a route between the first
domain and the second domain, based on whether a
domain of the mobile source node matches a domain of
the first content router.

2. The communication method of claim 1, wherein the
determining comprises determining whether the mobile
source node moves to the second domain based on whether
information about an underlying layer of the mobile source
node is changed.

3. The communication method of claim 1, wherein the
prefix registration message comprises at least one of prefix
information including a name of the mobile source node and
signature information that identifies that the prefix registra-
tion message is transmitted by the mobile source node.

4. A communication method of a first content router, the
communication method comprising:

determining whether a prefix registration message is

received, the prefix registration message indicating a
mobile source node having content moves from a first
domain including the first content router to a second
domain including a second content router, wherein the
first and second domains are in a content centric
network (CCN) that performs routing and/or delivery
based on a content name;

partially updating routing information of the mobile

source node based on whether the prefix registration
message is received, wherein the prefix registration
message comprises prefix information of the second
domain; and

transmitting a response message reporting that the update

is successful to at least one intermediate router located
on a route between the first domain and the second
domain, based on whether a domain of the mobile
source node matches a domain of the first content
router.

5. The communication method of claim 4, wherein the
routing information of the mobile source node is not updated
in at least one intermediate router located at a position other
than a route between the first domain and the second
domain.

6. The communication method of claim 4, wherein the
partially updating comprises determining whether a domain
of the mobile source node matches a domain of the first
content router based on the prefix registration message.

7. The communication method of claim 6, wherein the
determining comprises determining whether a domain of the
mobile source node matches a domain of the first content
router based on prefix information included in the prefix
registration message.

8. The communication method of claim 7, further com-
prising:

determining whether the prefix registration message is

received from the mobile source node based on signa-
ture information that is included in the prefix registra-
tion message.

9. The communication method of claim 1, wherein:

the at least one intermediate router includes the second

content router, and

the at least one intermediate router partially updates

routing information of the mobile source node, in
response to receiving the response message.
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10. The communication method of claim 9, wherein the at
least one intermediate router partially updates routing infor-
mation of the mobile source node by generating an indi-
vidual forwarding information base (FIB) entry in relation to
the mobile source node.

11. The communication method of claim 6, wherein:

the first content router includes an FIB used for forward-
ing a control packet in the CCN, and

the communication method further comprises forwarding
the prefix registration message to another content router
in another hop using the FIB, in response to a domain
of the mobile source node failing to match a domain of
the first content router.

12. The communication method of claim 4, further com-

prising:

receiving a new prefix registration message via a third
content router, in response to the mobile source node
moving from the second domain to a third domain
including the third content router.

13. The communication method of claim 10, further

comprising:

transmitting, to the at least one intermediate router, a
revocation message for revoking the individual FIB
entry generated by the at least one intermediate router
in relation to the mobile source node, in response to the
mobile source node moving from the second domain to
a third domain including a third content router.

14. The communication method of claim 13, wherein the
revocation message comprises at least one of prefix infor-
mation of the mobile source node and signature information
that identifies that the revocation message is transmitted
from the first content router.

15. A non-transitory computer-readable storage medium
having stored therein program instructions to cause a pro-
cessor to execute a communication method of a mobile
source node, the communication method comprising:

determining whether the mobile source node moves from
a first domain including a first content router to a
second domain including a second content router,
wherein the first and second domains are in a content
centric network (CCN) that performs routing and/or
delivery based on a content name;

transmitting a prefix registration message indicating that
the mobile source node moves, to the first content
router, via the second content router, based on whether
the mobile source node moves, the prefix registration
message comprising prefix information of the second
domain; wherein

a response message reporting that an update is successful
is transmitted from the first content router to at least one
intermediate router located on a route between the first
domain and the second domain, based on whether a
domain of the mobile source node matches a domain of
the first content router.

16. A mobile source node, comprising:

a determining unit configured to determine whether the
mobile source node moves from a first domain includ-
ing a first content router to a second domain including
a second content router, wherein the first and second
domains are in a content centric network (CCN) that
performs routing and/or delivery based on a content
name; and

a transmitter configured to transmit a prefix registration
message indicating the mobile source node moves, to
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the first content router, via the second content router,
based on whether the mobile source node moves, the
prefix registration message comprising prefix informa-
tion of the second domain; wherein

a response message reporting that an update is successful
is transmitted from the first content router to at least one
intermediate router located on a route between the first
domain and the second domain, based on whether a
domain of the mobile source node matches a domain of
the first content router.

17. The mobile source node of claim 16, wherein the
prefix registration message comprises at least one of prefix
information including a name of the mobile source node and
signature information that identifies that the prefix registra-
tion message is transmitted by the mobile source node.

18. A content router, comprising:

a determining unit to determine whether a prefix regis-
tration message is received, the prefix registration mes-
sage indicating a mobile source node moves from a first
domain including the content router to a second domain
including a second content router, wherein the first and
second domains are in a content centric network (CCN)
that performs routing and/or delivery based on a con-
tent name;

an updating unit configured to partially update routing
information of the mobile source node based on
whether the prefix registration message is received,
wherein, the prefix registration message comprises
prefix information of the second domain; wherein the
updating unit transmitting a response message report-
ing that the update is successful to at least one inter-
mediate router located on a route between the first
domain and the second domain, based on whether a
domain of the mobile source node matches a domain of
the first content router.

19. The content router of claim 18, wherein the routing
information of the mobile source node is not updated in at
least one intermediate router located at a position other than
a route between the first domain and the second domain.

20. A content router in a content centric network (CCN)
including domains that perform routing and/or delivery
based on content name, the content router comprising:

a receiver configured to receive a prefix registration
message from a mobile source node indicating that the
mobile source node has moved from a previous domain
in the CCN including a previous content router to a
current domain in the CCN including the content
router; and

a transmitter configured to transmit the prefix registration
message to the previous content router, the prefix
registration message comprising prefix information of
the current domain, wherein the content router is an
intermediate router located on a route between the first
domain and the second domain, and the receiver is
further configured to receive a registration response
message from the previous content router indicating a
successful partial update of the source node’s routing
information, and the transmitter is further configured to
transmit the registration response to the source node.

21. The content router of claim 20, further comprising an
update unit configured to partially update routing informa-
tion of the source node, in response to receiving the response
message from the previous content router.
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